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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a set of two 
objective lenses that shows little deterioration in 
performance even with a change in temperature and that 
can be manufactured at a comparatively low cost, and 
also to provide a recording/reproducing optical system 
as well as an optical head device. 

SOLUTION: The recording/reproducing optical system is 
equipped with the objective lens which has a numerical 
aperture of 0.82 or above, which consists of two lenses 
made of resin materials, and which has a working 
distance (a distance from the mutually opposing surface 
of the objective lens to that of an optical information 
recording medium, i.e., to the surface of the transparent 
substrate of the medium on the objective lens side) WD 
in the prescribed range of 100 jim<WD<600 jxm. 
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A3, 6 =1.463247e-002 
A3, 8 =1.262713e-002 
A3, 10 =-1.226316e-002 
A3, 1 2 =1.779569e-002 
n d= 1.61736 
AB = 0. 4 
A B H= 1 2. 3 
LB = 6X10"' 
KB = 6X1 0 s 
Ln = -1. 06X10"' 

src. Mm2®.<Disyxts&xfmmmmr>Mf&zn 

So 

[0039] *mmc£nis. mrnxmrnnx^zv 
r\ uy xmmicts^r MXzrMc 

So £ifc> ftm&f£*l OO/imUL 6 0 0/imi:f 

wyXt^2\yyx<o : tri : en\ l z^x. 3%<DWffi 
iRM^fg^-rs^ mi uyxfrt><D®&yt<Dfimt>m 
mcmtLm9tmtm*zpimx'm2 uyx\c\m s 
z.t\z&K>, 9cm<D3mtmmtiz%.tti5ft<D3X.m 



9 

&Kt>. 3 *«iBiRii©«afe**'j'»* < mx % c tan? 

CO 0 4 0] Sfc, WSB*«W083«ll*ffl^»©« 

>x<DH5sa^if mssmt*M<D uy xmmm mm 

2 50(im^WD^4 00/im (9) 

uyX£fw*^©iS^ssi£IS<'<:i:#T*^ |wib# 
ic, an uyx {ftMMvvyX) tmziyyx (f^ 

[0 0 4 1] ♦RWtftSWIfcl/^XOWjStt, 2 ft© 

uyxraii*«»*ftLT»£*nT*jt>, ttnenmrffi 
uyxvmmmtt. mm&Kz&im*. mm<om 

mc «fc 9 U>XlfflH!W.fff&rs ^-b/l/tr, .. 

[0042] sfc, meimaKMMRtf. i/^x© 

[0 0 4 3] Sfc, W85*»WOW«BU>XO«|j«tfc 
i^Tti, MIB«*l/>X<0Wga2tS[©U>XH:TE GS 
1 0) -?ft££ti«IGnic$«fcft, 

2.0 < fl/f < 2.5 ( 1 0) 

0. 8 < f 2/f < 1.0 

f imsuyxamj^m 

f l : an U>X©*£3P©ft£Kli 
f 2 : S2 UyXO(f>*&a5©flUSM 

[0 0 4 4] $fc, «HBt*f*b>Xtt2«[©U>XT»* 

»f*o«ft^ -o. 7xio' ( jxtt\ Mfafcrn©^ 

4 x 1 0 5 tU:T*oT, iufd2ft©UyX 

tm©*uRW© o . 5 m* *> i . 5 ter-fc t) , me# 
*u>x©ftftejt mmnva vyxntrnmumm 
mm\<DuyX(DmzftmmmmMm$<Qffifr zttmft 

mn^uyxmnm) zx-vmm) wd^te oai 
i ) -&m2nzm.mK&zrcib, 

1 0 0/jm<WD<6 0 0/jm (1 1) 

[0 0 4 5] fcts, *fl«<0JB|g"C(i, fltffii (Hi, m 
i uyxmmi o i t%2uyxmffii o 2©2ofr5> 



(6) 13RB2 0 0 3-6 9 08 

10 

[00 4 6] (Mffi<DBM 2)02 «*fgBJ3©-||fiS© 

iitw, iB*ft*nfc«*u>x*^-r3i£Hiia-e« 

[00 4 7] B2fcjiVf <fc3fc¥fTft3Ki Ht »i U 
>Xl 2lc)tigffl!|(Dffi-efe5miffii 6fre>At>fU $ 
2b>XM©ffiT'fe5^2ffil 7fr£H3*fLfd£, Sg2 
U>Xl 3fcfgl UyXffil©ET-&3miSl 8fr£A 

» u 00*. tf 1» msamw<owi*& s^2ffii9^e>tB 

10 *ff& 0 ^©fg, 0JA{£ft7^7.*j§BJ3fi«l 4*j§il 

lt, jtr* i o 4 ©indies® 1 5±{c^?n 

[0 0 4 8] Hutd2ft©b>Xii, MIEmi U>Xl 2 
©n/^2 Ot, MI2^2b>Xl 1 #E 

[0049] ^mm<Dmmcomm 2 ©jn*«a«w*w 

[00 50] Wl =4 0 5 

NA-0. 8 5. 
20 f = 2 . 0 0 0 

R 1 1 = 1 . 9 0 0 

R 1 2 =— 7. 8 0 0 

R 2 1 =0. 9 9 4 6 6 

E 1 = 1 . 15 0 

d 1 = 1 . 2 

d 2= 1 . 0 5 3 5 

n 1 = 1 . 5 2 3 3 1 

n 2= 1 . 5 2 3 3 1 

t =0. 1 
30 WD=0. 3 0 

NA = 0. 85 

kl =-4.593396e-001 

A 1,4 =8. 386037e-004 

A 1,6 =-2. 243728e-004 

A 1,8 =-1.594195e-004 

A 1,10 =2.620701e-005 

A 1,1 2 = -2. 738825e-005 

k2 =1.272600e+001 

A 2, 4 =-3.117861e-003 
40 A 2, 6 =-1.073863e-003 

A 2, 8 =1.258618e-004 

A2, 10 =-1.951853e-004 

A2.12 =4.181241e-005 

k3 =-6.080135e-001 

A 3, 4 =3. 894679e-002 

A3, 6 =1.463247e-002 

A3, 8 =1.262713e-002 

A3, 10 =-1.226316e-002 

A3, 12 =1.779569e-002 
50 nd= 1. 6 1736 
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A B = 0 . 4 

A B H= 12.3 

LB = 6X10" 

KB = 6X1 0 s 

L n = - 1 . 06X10'" 

xmt \s>xnamwt6it t imtmrn lt^«o 
[0051] u>x*m»A^sv^«^-r*«« io 

[0 0 5 2] WE«i*U>XOWIE2tt©U>X 

ttU>XttJMW5^fcK^*^fc*oT*?K dt 

ftB£fc>#K43^T£IISitifb£n3fc&£g1ttf 

i: £ i 3l46i&fb£K <* c t 3 0 
[0 0 5 3] MIB##eW©*f^l'>X©»»j!cK:fe 20 

t^Ttt* MB#^l^X©MfB2&©b;/X«:Tt3 GS 
l 2) t»a^*nsiEHK:*Sfci&» 

2. 0 < f l/f < 2.5 (1 2) 

0.8 < f 2/f < 1.0 
f :tf»U:/X©*U£e« 
f l : SB 1 P>X©4^35©lu£^SI 
f 2 : 82 U>X0*£4*OJRUMBt 

[o o 5 4] $/c, ffimsmi<y%&2fo<Di<yXT»m 30 
sK^n, taiB2tfeouyx©»»tt, isfi^fbtctsa 
mm<Dmtt>\ -0. 7 x 1 0 4 «tt% tinetra©* 

4 x 1 0 s «±T£oT, HufB2ftcDbyX 
P3I*©0. 5«fr6l. 5teT*»K fWE*N*l'J'X 

(ommm mmMmuyxcomm^mmmmmmm 

>X«!l©ffl) S-POEI3 WDffTB (Sl 3) -pss 
SftSlEHfc&Sfcii)* 40 

1 0 0(jm<WD<6 0 0)jm (13) 

fflSSffctffc o lRM©£{b»£/h£ < »* 5 

[0055] mm<omm 3)03 «*&«§©-£*© 
wsRfk«nfcj*i*u>x**-r*BH"p* 

[0 0 5 6] 03lojVf J;5t;:¥fT7fc5£3 1 tt* 8 1 
:xX3 2fctt««©ffiT*S3Jglffi3 6*»&A*tU 8 
2U:/X«0iBTSS»2iB3 7fr6atftLfcffc. 82 
1^X3 3t8ll'>Xi!l«DBT*fe58lE3 8fr5>A 50 



1f M 2003-6908 
12 

S*U «*tf1WBESiBilOiB , ea5*l!2iB3 9*»6ffl 
ftf-f*. *©»> mtfJt-r-fX^aiB»K3 4*jSffl 
LT, KrrJX>J 1 0 5©11ffgfBSffi3 5±tiJ6?ft 

[0 0 5 7] MfB82U>X3 0<fc MP 

$iJRB©tS»J£3lfc LTV*. 

[0058] *f8wo«isn:«fcnfcf, aesfbtc^siie 
c fc^ftif^fc^ uyxo^jas^spifefflt^ct*^ 

[0059] ^mt^<ommvamzu>x<Dzi^ 

WfcHPlWRBfc Life**, 81 U^XOa/WMPHIK 
[00 60] mm<DBM 4 ) *C*»li©*^ y H« 

B©«$0©-it/$©0fS£ig 4 ic^-r 0 

[00 6 1] H4fcfc^T\ ifWdl^ !ftS?a-;b4 
l«»6«»Lfc««3t«4 2tt, 3U^-H^>X4 3 
t«fe»3ie 3 Fff}t*4 4i:ia:So ¥ff3teJR4 4tt, WDfl 

n, ftttU>X4 6 ©8 1 U>X4 7 £82 U>X4 8 
fc3tefVX*aiflS«4 9*JIUdiiiLT, ftrVX^ 
1 0 6©«*gESB5 5 0±fc*ttSftSo 1ff$SfB@ffi5 
0lc»rtSftfc^*©»5«9fc:.k»>*ttX#y h© 

-;I/4 l£M3o iflHiU- tf^E^-JM l 
LtzMmvyXX^*), 81 UyX4 7tmz\yyXA 

8isuyxffi.ffi5 iic«fc»)H€*nTt>«. 

[0 0 6 2] *IMilC«*)e'N'y FgB©#§$E<fctt 

[0 0 6 3] Sfc, i9E*«W©*^v K8H©*Wcfc 
fci^THu ^x-fX^CiStti^H^T^S^nviR 
HfctSIW 9 K*«E^I'>X*11W-*«MII*«I*. 

iRM^> u>x*«ttS£it-eMiErs«:fc#-e#s. 

[0 0 6 4] $fc, *Hfli©»JI8-(?tt, 7ftgtLT¥^ 

[0 0 6 5] Sfc, #IIS£©JBfST'f±, nwisyxt t 
T, H«©«88l1?«WUfe«»UyX*fflir^^ n 
«S©»!82feSiSi» ^Sfi©^3TIKWLfc?t%U> 
X£/H^Tf>£t\, 

[0 0 6 6] *f8HB©iaS©^B"ett*l6W03t 

sa*wtwi!LTif^*^ 0iix.{f d v D^if©iiai«- 
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[0 0 6 7] 

BSE©**] JK±BM9LfcJ:5fc, *8Uifc:«fcnfcr, 
[0 2] *«WO*»0«»2 0««!UyXi&^-r«fi)i 

n 

[03] *«w©ni8[ojB»3o«ftuyx** , r«ja 
[0 4 ] *mn<Dmm<D&m a oft^y mm&fcrm 

1 ¥wm 

2 glI/>X 20 

3 f^l^X 

4 ftr-fX* 

5 KHRCKi 

6 ^ 1 U>X^ 1 ffi 

7 m\]s>xm2M 

8 S2U>XSlffi 

9 ^2L/>XS2i 

i o mm 

1 1 TOftifc * 
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14 

12 m vyx 

1 3 mzuyX 

1 4 ftrVX^SS 

1 5 fit mmmm 

2 0 m\ U^XnMgp 

2 1 312 l^XnAgp 

3 1 ¥frftSfc 

3 2 SI U>X 

33 mzuyx 

3 4 ftfVx^SS 

35 fflNsessi 

40 mzuyx^^ 

4 l ^H^i/— «f^^jL-;l/ 
4 2 »fflB6* 

4 3 311*— M^X 

4 4 TfTft* 

4 5 il^±tf57- 

4 6 WaisyX 

47 miuyx - 

48 &Z\s>X 

4 9 H'rjX'? 

5 0 If 18120® 

5 i uyxmm 

101 in uyxwtffi 

102 m2\yyxmm 

103 ytf-tx? 

104 %?-<x>; 

105 %74X>7 

106 ftrVX* 
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[04] 




50 



(51) Int. CI. 

G 1 1 B 7/095 



F I 

G 1 1 B 7/095 



F£-A(#%) 2H044 AB07 AB17 AB18 AB22 AB25 

AH10 AH12 AH14 
2H087 KA13 LA01 NA08 PA02 PA17 

PB02 QA02 QA05 QA14 QA21 

QA33 QA41 RA05 RA12 RA13 

RA42 UA01 
5D118 AA06 AA13 AA20 BA01 BF02 

BF03 DB03 DB21 
5D119 AA11 AA22 AA38 AA40 BA01 

DA01 DA05 EC04 JA44 JB02 

JB03 



